We assessed scent marking by golden hamsters in response to flank gland odours from kin and nonkin to investigate mechanisms of kin recognition by odour cues. Hamsters engage in two types of scent-marking behaviour, flank marking, which is associated with competition and aggression, and vaginal marking, which females use for sexual solicitation. In experiment 1, flank marking by males and flank and vaginal marking by females was significantly less in response to flank odours from siblings than nonsiblings. These results indicate a lower level of agonistic motivation (flank marking) and sexual interest (vaginal marking) towards kin than nonkin. In experiment 2, the marking responses of males and females to flank odours from siblings, unfamiliar half-siblings and unfamiliar nonsiblings were graded based on the degree of relatedness. In experiment 3, males from cross-fostered litters marked significantly less in response to flank odours from brothers than nonbrothers, regardless of whether they were reared with the odour donors. These results demonstrate a phenotype matching mechanism for kin recognition based on differences between odours from kin and nonkin. Because the presence of foster-siblings or a fostermother in the nest did not change hamsters' responses to flank odours from kin versus nonkin, one possible explanation for our results is that hamsters use their own odour as a referent in this process ('self-referent phenotype matching').
important in many aspects of social behaviour (Fletcher & Michener 1987; Hepper 1991a) . Mechanisms for kin recognition by odour cues have been widely investigated and reviewed (Holmes & Sherman 1983; Sherman & Holmes 1985; Hepper 1986 Hepper , 1991a Blaustein et al. 1987b; Waldman 1987; Blaustein & Porter 1990; Halpin 1991) . Most scientists agree that the two most likely mechanisms (means or systems) for recognizing kin are: (1) recognition by association, that is, identifying individuals as kin because of previous direct familiarity with each of them (Porter 1988; Halpin 1991) ; and (2) phenotype matching, that is, classifying individuals as kin because they share family characteristics (Beecher 1982; Holmes & Sherman 1983; Lacy & Sherman 1983; Porter 1988; Halpin 1991) . There is evidence to support both recognition by association and recognition by phenotype matching in a variety of rodent species including house mice, Mus musculus (Kareem & Barnard 1982), Belding's ground squirrels, Spermophilus beldingi (Holmes & Sherman 1982 , 1983 Holmes 1986) , spiny mice, Acomys cahirinus (Porter 1986), and golden-mantled ground squirrels, Spermophilus lateralis (Holmes 1995).
Despite considerable research on these issues, there are still many questions remaining about how kin recognition is achieved. One question is whether recognition by association and by phenotype matching are distinct mechanisms or whether there is sufficient overlap in the two processes that they should be considered different aspects of the same basic mechanism. Individuals could learn individual cues from their littermates and use these cues (and possibly cues from self or parents) as the basis for developing a family template for recognition of both familiar and unfamiliar kin (Waldman 1987; Waldman et al. 1988; Blaustein & Porter 1990) . Alternatively, individuals could learn the cues from individual littermates and remember them as individuals but not generalize from these cues to those of other relatives (Halpin & Hoffman 1987; Halpin 1991) . Some species may use familiarity as their primary means of recognizing 'kin', whereas other species may use familiarity to recognize
